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DETAILED ACTION 

This is a first Office Action on the merit. Claims 1-29 are presented for 
examination. 



Claim Objections 

1 . Claims 1 , 8 are objected to because of the following informalities: In claim 1 , the 
Applicant is suggested to replace "," after "first" and "second". And, since there is only 
one shadow-casting object and one shadow-receiving object, it is not necessary for the 
claim to recite "a first, shadow-casting object" and "a second, shadow-receiving object". 
Thus, the Examiner suggests deleting "first," and "second," in lines 1-3 of the claim. In 
addition, the claim recites "the shadow receiving surface" in lines 4-5, which lacks 
sufficient antecedent basis. To correct the error, the applicant is suggested to replace 
"the" with -a-. Claim 8 recites the same problem of claim and requires the same 
suggested corrections as claim 1 . Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 9-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 9 recites the limitation "a primary depth buffer 
arranged to store a shadow map from a first pass , being for each of the plurality of 
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pixels the distance between said at least one light source and the first shadow-casting 
object " that renders the claim indefinite, for it is unclear as to what the applicant is trying 
to encompass by this limitation. 

Claim 10 is rejected under the same rationale as claim 9. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-3, 5, 13-14, 18-21, and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Snyder et al. (US 6252608). 

Considering claim 1 , Snyder discloses a method of rendering an image 
comprising at least one light source, a first, shadow-casting object with a second, 
shadow-receiving object located on the side of the first shadow-casting object remote 
from said at least one light source (see fig. 32 and col. 86, lines 30-40 and lines 60-65, 
wherein the frontmost object corresponds with shadow-casting object, and the second 
frontmost object corresponds to the shadow-receiving object), the method comprising: 
generating a shadow mask which identifies for each of a plurality of pixels on the 
shadow receiving surface a grey level representing the intensity of shadow in each 
pixel, the intensity being determined utilizing the distance between the shadow-casting 
object and the shadow-receiving object. See col. 91 , lines 13-23. 
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As per claims 2-3, Snyder discloses generating the distance between the shadow 
casting object and the shadow receiving surface by generating a primary depth being 
the distance between the light source and the shadow-casting object and a secondary 
depth being the distance between the light source and the shadow-receiving surface; 
and comparing the primary and secondary depths, wherein the primary depth is stored 
in a primary depth buffer and the secondary depth is stored in a secondary depth buffer 
(as characterized by the descriptions at col. 85, lines 45-56 and col. 86, lines 30-40 and 
col. 86 lines 60 to col. 87, line 32, wherein the depth-buffers corresponds with the Z- 
buffer). 

Re claim 5, Snyder discloses a first pass of the image is implemented from the 
point of view of said at least one light source, prior to generating the shadow mask. See 
col. 84, lines 12-20. 

Regarding claim 13, Snyder, at figs. 9-11, discloses an image rendering pipeline 
including a polygon identification stage and a pixel rendering stage, wherein the pixel 
rendering stage comprises: rasterizing pixel parameters for each pixel, including a color 
parameter (see col. 19, lines 31-40); a texture mapping stage which modifies said color 
parameter according to texture values (see col. 20, line 9 to col. 21, line 50); and 
a shadow mask determination stage which generates a shadow mask identifying for 
each of a plurality of pixels on a shadow receiving surface a grey level representing the 
intensity of shadow in each pixel, the intensity having been determined utilizing the 
distance between a shadow-casting object and the shadow-receiving object (see col. 
91 , lines 13-23); wherein the texture value is modulated using each grey level whereby 
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soft shadows in the final image can be rendered (see col. 80, line 47 to col. 82, line 50, 
wherein the rendered high quality image encompasses the soft shadows final image). 

Claims 14 and 19 contain features that are analogous to the limitations recited in 
claim 1. As the limitations of claim 1 have been anticipated by Snyder. It is readily 
apparent that the applied prior art performs the underlying elements. As such, the 
limitations of combined claims 14 and 19 are rejected under the same rationale as claim 
1 . In particular, Snyder discloses calculating a distance between points on the shadow 
receiver and points on the shadow caster which are aligned with the light source. See 
col. 87, lines 45-59. 

Claim 18 is rejected under the same rationale as claim 2. 

Re claim 20, Snyder, at col. 91, lines 13-23, discloses shadow color is based on 
grey level. 

Considering claim 21 , Snyder discloses a system for rendering an image 
containing a shadow of a shadow caster which is positioned between a light source and 
a shadow receiver (see fig. 32 and col. 86, lines 30-40 and lines 60-65, wherein the 
frontmost object corresponds with shadow-casting object, and the second frontmost 
object corresponds to the shadow-receiving object), comprising: a memory (102, fig. 1) 
storing a shadow mask including information identifying a distance between points on 
the shadow receiver and points on the shadow caster which are aligned with the light 
source; and an image rendering processor (106, fig. 1) that renders an image of the 
shadow receiver to include the shadow with an image intensity at points on the shadow 



Application/Control Number: 10/811 ,481 Page 6 

Art Unit: 2628 

receiver that depends upon the calculated distances in the stored shadow mask. See 
col. 84, line 12 to col. 86, line 65. 

Claim 26 contain features that are analogous to the limitations recited in claim 
14. As the limitations of claim 14 have been anticipated by Snyder. It is readily 
apparent that the applied prior art performs the underlying elements. As such, the 
limitations of claim 26 are rejected under the same rationale as claim 14. Particularly, 
Snyder discloses a polygon identification stage (see figs. 5A-B); a pixel rendering stage 
(see figs. 6 and/or 9); and the two-pass rendering stage (see col. 77, line 22 to col. 87, 
line 65). 



Allowable Subject Matter 

6. Claims 4, 6-8, 11-12, 15-17 and 22-25 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims, because the prior art 
of record fail to teach a shadow mask which identifies for each of a plurality of pixels on 
the object receiving surface a grey level representing the intensity of shadow in each 
pixel, the intensity having been determined utilizing the distance between the shadow- 
casting object and the shadow-receiving object; and processing means for utilizing the 
shadow mask to render the image by adjusting the color of each pixel based on said 
grey level representing the intensity of shadow (as recited in claims 7 and 8), wherein 
each grey level is generated using a texture hierarchy having respectively different 
levels of blur (as recited in claim 4); implementing a second of the image from the view 
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point of a camera after generating the shadow mask (as recited in claim 6), wherein the 
image intensity is greater for smaller calculated distances and smaller for greater 
calculated distances (as recited in claims 15 and 23 and 27), wherein an edge of the 
shadow image is sharper for smaller calculated distances and blurrier for greater 
calculated distances (as recited in claims 16 and 24 and 28), wherein the shadow image 
intensity at each point on the shadow receiver is inversely related to the calculated 
distance for that point (as recited in claims 17 and 25), wherein the processor performs 
image fragment shading based on the stored shadow mask to adjust a color of each 
point on the shadow receiver for each image fragment (as recited in claim 22), wherein 
the shadow image intensity at each point on the shadow receiver is inversely related to 
the calculated distance for that point in the shadow mask (as recited in claim 29). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Hong (US 20050017974) discloses a shadow-casting object and 
a shadow-receiving object located on the side of the shadow-casting object remote from 
a light source. See paragraph 10. 

Girard (US 20040032409) discloses an image generating data. 

Smith, Jr. et al. (6690369) dislcoses a system that perform multi-pass rendering 
for determining primitives that are visible. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sajous Wesner whose telephone number is 571-272- 
7791. The examiner can normally be reached on M-F 9:15-6:45. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Razavi can be reached on 571-272-7664. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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